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Abstract
Propolis is an important bee product, rich in biologically active compounds. It is collected by the bees  from 
buds and exudates of different trees and plants and it has been used since ancient times as a natural remedy or 
in embalming process. Caffeic acid phenethyl ester (CAPE) is one of the main medicinal components of propolis, 
possessing important biological activities, such as anti-bacterial, anti-oxidant anti-inϐlammatory and the most 
important anti-cancer properties. Taking into account that CAPE is an excellent compound in cancer, hepatitis and 
other oxidative stress diseases treatment, knowing the amount of this compound in Romanian propolis is a very 
challenging proposal. To identiϐiy and qualtify the amount of CAPE in the samples, chromatographic determinations 
were made according to existing method developed in APHIS Laboratory.The analyzed propolis samples show that 
beside different phenolic acids and ϐlavonoiuds, Romanian propolis is also rich in CAPE. Concentrations ranging 
from 0.86 to 3.87mgCAPE/g was measured and correlated with high amounts of chrysin. High concentrations 
of caffeic acid  (1.4 mg/ml) and pinocembrin (2.85 mg/g) were also determined in the analyzed samples. HPLC 
analysis of propolis samples from different locations in Romania, has highlighted the fact that they contain large 
amounts of CAPE. This propolis may be used successfully in the treatment of various diseases, including cancer.
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INTRODUCTION   
Propolis is a resinous beehive product, 
collected by honeybees from different plant 
sources, including poplar buds, willow, plums, 
coniferous or alder (Mărghitaş, 2005). It has a 
pleasant aromatic ϐlavor and different colors from 
yellow-green to dark brown, depending on its 
botanical source and geographical origin.  
Propolis has a long history of being used in 
traditional medicine dating back at least to 300 BC 
and has been reported to have a broad spectrum of 
biological activities, including
antioxidant, antiinϐlammatory, antibiotic, 
antifungal and anticancer  activities (Marcucci 
1995; Kimoto et al., 1998; Bankova et al., 2000; 
Banskota et al., 2001; Mărghitaş et al., 2013).
Because of its large spectrum of biological 
activities and uses in different food supplements 
as well as in apitherapy, there is a renewed 
inte rest in the composition of propolis and its 
biological activities. As a consequence, more than 
300 constituents have been identiϐied so far from 
propolis, which are well described by Marcucci 
(1995), Bankova et al. (2000), Mărghitaş et al. 
(2013) in their review articles. 
 As a natural compound bearing polypheno-
li c ring, cafeic acid phenetyl ester (CAPE) (Fig. 1), 
is originated from a this biologically active bee 
product, propolis. 
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It is known to have antitumoral, antiinϐlamma-
tory, antineoplastic activity (Oršolic et al., 2005; 
Lotfy 2006; Lin et al., 2012; Markiewicz-Żukowska 
et al., 2012; Omene et al., 2012) and antioxidant 
properties to some extend.
The aim of our research was to identify and 
quantify the bioactive compounds from Romania 
propolis and to search for the speciϐic compound 
(CAPE) with high antitumoral activity. 
MATERIALS AND METHODS  
For this experiment, thirteen samples of 
propolis were harvested from Transylvania Region 
(7 counties), from stationary apiaries. The samples 
were immediately transported to laboratory and 
stored at -200C until analysis. Chemical analysis 
as well as bioactive constituents were measured 
from alcoholic extracts (1% w/v) of each sample. 
Water content was measured from grounded 
samples dried in the owen until constant weight. 
Wax analysis was measured with Soxhlet 
equipment following a standard method, adapted 
for propolis (in terms of solvent used and 
extraction time).
Total phenolic content and total ϐlavonoid 
content were assessed following literature 
methods (Folin Ciocâlteu for total phenolics 
(Popova et al., 2004) and total ϐlavonoid content 
(Nagy and Grancai, 1996; Popova et al., 2004). 
Stock solutions of galangin for ϐlavone/ 
ϐlavonols and pinocembrin for ϐlavanone/ 
dihydroϐlavonols quantiϐication were prepared 
and diluted properly to construct calibration 
curves for total ϐlavonoid determination. A mixture 
of pinocembrin and galangin (2:1 w/w) was 
prepared as stock solution for total polyphenols’ 
determination. Propolis ethanolic extracts and 
serial dilutions of standards were prepared 
identically for absorbance reading and phenols 
quantiϐication. 
As propolis extracts are soluble in ethanolic 
and hydroalcoholic solutions, reverse phase 
High Performance Liquid Chromatography 
(HPLC), has become the most commonly used 
chromatographic method for propolis analysis. 
Phenolics and ϐlavonoids absorb in the UV-Vis 
range and can easily be detected with a diode array 
detector (DAD)(Marcucci et al., 2000; Marcucci 
et al., 2008). HPLC-DAD has been applied to the 
characterization of Romanian  propolis, following 
a method of Garcia-Viguera et al. (1993).
RESULTS AND DISCUSSION   
Total polyphenols and total ϐlavonoid content 
indicates the levels of bioactive compounds 
present in propolis samples.  As a mean of the 
thirteen samples we quantiϐied 73.66 mg/g 
phenols and 38.96 mg/g ϐlavonoids (Tab. 1). These 
amounts are in accordance with literature data, 
obtained both from other Romanian propolis 
samples (Coneac et al., 2008; Croci et al., 2009) 
and from other European propolis (Bankova et 
al., 1992; Bankova et al., 2002). We made this 
speciϐication, because is is generally known that 
Romanian propolis have the same pattern of 
bioactive compounds than most of all European 
propolis, all of them belonging to poplar type 
propolis. This type of propolis is characterized by 
high amounts of phenolics. 
Populus species are considered to be the main 
source of propolis, the main phenolic compounds 
in propolis are ϐlavonoids, such as pinocembrin, 
pinobanksin, chrysin and galangin (Bankova et 
al., 1992; Bankova et al., 2002). In our propolis 
samples pinocembrin,  chrysin, galangin  or 
quercetin were found, caffeic, p- and o-coumaric, 
ferulic acids were about 12.5% from total 
polyphenols (quantiϐication based on HPLC/DAD-
analyses)(Fig. 2).
Tab. 1. The content of total polyphenols and total ϐlavonoids (mean ± S.E. in g) 
of Romanian propolis samples
Propolis samples
(n = 13)
Total polyphenols (mg/g) Total fl avonoids (mg/g)
73.66 ± 5.2 38.96 ± 2.42
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Fig. 2. Chromatogram of one propolis sample with identiϐied 
phenolic compounds including caffeic acid phenetylester (CAPE)
Tab. 2. Identiϐied compounds using HPLC analysis of propolis samples (mg/g propolis)
Sample Pinocembrin Chrysin Galangin Caffeic acid p-coumaric acid Ferulic acid CAPE
P1 2.08±0.11 3.91±0.85 2.66±0.15 0.78±0.01 0.51±0.02 0.57±0.02 0.87±0.02
P2 1.67±0.09 3.06±0.45 1.97±0.15 0.89±0.02 0.63±0.01 0.19±0.01 0.98±0.04
P3 1.00±0.08 0.55±0.04 0.97±0.05 0.74±0.04 0.87±0.00 0.64±0.01 0.95±0.02
P4 0.36±0.00 1.14±0.25 0.56±0.01 0.58±0.03 1.12±0.21 0.69±0.02 0.86±0.06
P5 0.63±0.01 2.51±0.25 0.60±0.02 0.97±0.02 1.20±0.30 0.15±0.00 2.26±0.25
P6 1.65±0.08 3.44±0.42 1.89±0.21 1.26±0.21 0.81±0.04 0.34±0.01 2.20±0.26
P7 0.49±0.01 2.47±0.31 0.81±0.04 1.07±0.31 0.84±0.06 0.29±0.04 2.05±0.42
P8 1.06±0.08 2.66±0.45 1.67±0.03 1.49±0.20 1.14±0.21 0.15±0.02 1.19±0.25
P9 0.13±0.00 1.14±0.21 - 0.48±0.02 1.33±0.04 1.98±0.04 1.66±0.21
P10 0.15±0.00 1.51±0.16 - 0.84±0.01 1.89±0.08 1.65±0.08 1.16±0.04
P11 0.69±0.02 2.70±0.12 - 0.73±0.04 0.79±0.02 1.06±0.04 3.87±0.21
P12 - 0.66±-.02 - 0.46±0.02 1.19±0.31 1.59±0.08 1.29±0.08
P13 1.72±0.06 2.04±0.42 1.90±0.06 0.51±0.01 0.50±0.04 0.15±0.01 2.37±0.14
Note: Results represent the mean ± standard deviation of three replicates separately analyzed. 
Tab. 3. Location and amounts of bioactive compounds identiϐied and 
quantiϐied in propolis samples, analyzed by HPLC (mg/g propolis)
Propolis sample Location CAPE Chrysin Caffeic acid
P5 Alba 2.26 e 2.51 c 0.97 h,i
P6 Alba 2.20 e,f 3.44 c,d 1.26 g
P7 Arad 2.05 f 2.47 c 1.07 h
P11 Hunedoara 3.87 a 2.70 b 0.73 i
P13 Braşov 2.37 d,e 2.04 f 0.51 j
Note: Results represent mean of three replicates, individually analyzed. Different letters within the 
same column denote signiϐicant differences (Duncan test, p < 0.05).
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Data presented in Table 2, show the amount of 
ϐlavonoids, phenolic acids and caffeic acid phenetyl 
ester in analyzed propolis sample. Excepting P12, 
in all other samples pinocembrin was found and 
quantiϐied in different amounts (0.15–2.08 mg/g 
propolis).  Chrysin and caffeic acid phenetyl ester 
were found in all 13 samples, while galangin was 
quantiϐied in nine from the thirteen samples. In all 
samples caffeic, p-coumaric and ferulic acids were 
identiϐied and quantiϐied (Tab. 2). 
High amounts of CAPE were quantiϐied in the 
sample with high amount of chrysin and caffeic 
acid (Tab. 3). No correlation between CAPE content 
and galangin was found, high amounts of ϐlavonoid 
(galangin), does not show also high amounts of 
ester. 
CONCLUSION   
Romanian propolis posses different amounts 
of biologically active compounds, depending on 
the botanical source of the sample. 
Cafeic acid phenethyl ester (CAPE) is found in 
high amounts in all tested propolis samples
High amounts of CAPE are correlated with 
high amounts of cafeic acid and chrysin 
No correlation of CAPE content and geogra-
phical origin was observed, the conclusion being 
that CAPE as well as the other bioactive com-
pounds, are correlated with the botanical origin of 
the resins collected by bees for producing propolis.
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